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1. Frontiers in Russian Economics Studies According	to	research	done	by	the Center for Economic and Financial Research (a 
Moscow-based independent think tank), enhancing human capital through education 
reform is one of the keys to unlocking the potential of the Russian economy. The 
Organization for Economic Co-Operation and Development (OECD) has even coined a term 
called “knowledge-based economy” based off of the idea that knowledge and technology 
foster more economic growth and expansion (OECD, 1996). Building	a	knowledge	and	understanding	of	economics	requires	huge	amount	of	research	in	various	formats	--	from	electronic	resources	to	conventional	texts	or	research	papers	(Acton,	2013).	In	the	past,	researchers,	students,	and	professors	had	to	analyze	economic	data	by	manually	applying	economic	models	to	anticipate	issues	and	problems	that	can	arise	in	the	economy	(Morey,	2016).	The	economists	must	perform	research	to	find	the	applicable	economic	model	for	the	situation	they	are	analyzing,	and	then	convert	the	model	into	some	sort	of	program	(or	even	code	it	themselves	if	a	program	does	not	yet	exist)	in	order	to	handle	bigger	data	sets.	This	process	is	extremely	tedious	and,	if	done	manually,	virtually	impossible	to	apply	to	large	data	sets. Previous	attempts	at	making	economic	models	readily	available	for	researchers,	professors,	governments,	and	students	alike	have	been	mostly	implemented	using	manual	classical	methods.	Those	methods	can	be	defined	as	textbooks,	research	papers,	articles,	and	lectures.	However,	as	society	has	become	more	digitized,	there	are	now	online	tutorials	and	forums	that	foster	discussion	on	economics.	These	attempts	are	widespread	and	uncentralized,	and	to	utilize	these	tools	as	a	learning	module	would	require	some	sort	of	organization	and	data	storage.	There	is	no	central	repository	for	this	specific	kind	of	information.	A	library	or	online	database	may	have	various	texts	on	economic	models,	but	simple	access	to	the	models	themselves	still	requires	sifting	through	various	sources,	which	consumes	research	time. There	are	also	many	different	software	and	programming	languages	that	allow	economists	to	perform	the	same	research	and	Big	Data	analysis.	The	main	caveat	with	these	software	and	programming	languages	is	that	the	software	is	typically	unavailable	outside	of	corporate	or	university	settings,	and	programming	languages	can	take	up	to	months	to	master.	When	the	main	point	of	research	is	to	perform	data	analysis,	coding	the	models	becomes	a	necessary	evil.	Simply	put,	there	is	currently	no	easy	way	to	cut	out	this	“middle	man”	of	economic	modeling. Our	project	with	the	Financial	University	under	the	Government	of	the	Russian	Federation	(Financial	University)	aimed	to	address	this	concern	and	forge	this	frontier.	The	Financial	University	is	seeking	to	find	its	place	in	the	digitized	world	that	this	analysis	and	research	is	moving	towards.	Its	emphasis	on	economic	education	underscores	that	there	needs	to	be	a	university-wide	digital	platform	to	unify	a	vast	network	of	professors,	researchers,	and	students,	and	facilitate	expedited	analysis	of	trends	and	behaviors	in	the	Russian	economy.	This	will	allow	researchers	to	create	better	economic	strategies	that	will	foster	a	broader	understanding	of	the	economy	to	allow	for	future	improvements	and	corrections.	Furthermore,	the	future	of	this	platform	will	allow	the	Financial	University	to	see	where	students’	main	areas	of	interest	among	economic	research	topics	lies,	and	scope	
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out	top-performing	students	for	potential	scholarships,	grants	or	job	opportunities.	The	goal	of	this	project	was	to	create	the	tool	to	assist	with	economic	research	and	education. 	To	achieve	our	goal,	we	set	out	to	complete	three	main	objectives: 1. Identify	major	economic	models	that	cover	a	wide	range	of	economic	fields;	2. Program	the	models	such	that	students	and	researchers	can	input	their	own	data	and	manipulate	the	models	for	analysis;	3. Create	a	framework	for	an	interactive	website	that	implements	the	modeling	system	this	project	seeks	to	facilitate.		Through	this	implementation,	users	will	be	able	to	maximize	their	research	productivity	and	minimize	the	amount	of	time	spent	on	mundane,	repetitive	tasks	associated	with	inputting	compiled	economic	data	into	economic	models.	In	the	next	chapter,	we	will	review	some	background	information	on	the	current	state	of	the	Russian	economy	to	further	clarify	the	significance	of	this	project.	We	will	also	uncover	the	past	and	current	tools	economists	use	to	perform	their	research,	and	pave	the	way	for	the	final	platform	we	aim	to	create. 
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The Russian economy’s unique path and 














How does education and research support economic growth? William	Walstad,	the	Director	of	the	National	Center	for	Research	in	Economic	Education,	stated	that	“nations	benefit	from	having	an	economically	literate	population	because	it	improves	the	public's	ability	to	comprehend	and	evaluate	critical	issues”	(Walstad,	1998).		In	summary,	increased	economic	literacy	has	the	potential	to	improve	economic	performance	because	it	enables	citizens	to	make	smarter	decisions	regarding	investments.	By	understanding	how	the	economy	works,	a	citizen	can	make	educated	decisions,	which	leads	to	an	increased	return	on	investments.	Furthermore,	the	more	research	that	is	done	on	the	Russian	economy,	the	more	possible	solutions	and	preventative	methods	can	be	created	to	mitigate	economic	crisis	situations.	For	example,	if	the	price	of	oil	suddenly	drops,	an	informed	citizen	would	be	able	to	understand	that	the	Russian	GDP	would	be	negatively	affected	as	a	result,	and	would	manage	his	or	her	assets	accordingly. 
 
What are the current methods of economic study? Economists	currently	use	direct	research	and	hard	coding	to	conduct	economic	analyses	(Pavlov,	4	April,	2017).	Economists	manually	search	through	economic	literature,	notes,	journals,	and/or	online	sources	in	order	to	find	the	applicable	models	and	formulas.	Then	they	have	to	manually	hard	code	said	models	and	formulas	into	the	program	of	their	choice.	Economists	waste	valuable	time	performing	this	research	as	they	are	trying	to	solve	a	problem	or	analyze	some	economic	phenomenon.	For	higher-level	economic	models,	there	is	a	plethora	of	factors	that	require	someone	proficient	in	a	programming	language	or	proprietary	software	to	fully	capture.	Economists	are	faced	with	a	decision:	either	learn	how	to	do	it	themselves,	which	takes	a	significant	amount	of	time,	or	contract	an	external	developer	to	tackle	the	technical	aspects	of	the	model. 
 




Why are models important? To	emphasize	the	importance	and	impact	of	economic	modeling,	let	us	look	at	an	example	of	a	study	done	by	researchers	at	the	University	of	Southern	California’s	Keck	School	of	Medicine	and	Truven	Health	Analytics	in	Cambridge,	Massachusetts	(Johnson,	2015).	An	economic	model	was	created	to	determine	the	benefits	of	co-testing	for	cervical	cancer	and	human	papillomavirus	(HPV).	The	model	concluded	that	by	combining	the	two	tests,	doctors	would	be	able	to	detect	up	to	150,000	additional	cases	of	cervical	cancer,	
prevent	100,000	deaths,	and	save	$4.4	billion	over	a	40-year	time	period. Economic	models	vary	from	case	to	case,	but	their	applications	may	also	be	useful	in	other	scenarios.	In	a	study	done	by	Gibbard	and	Varian	(1978),	the	researchers	concluded	that	the	amount	of	variance	among	economic	models	can	be	very	small,	and	it	is	difficult	to	distinguish	between	the	different	types	of	models.	This	is	due	to	the	fact	that	economic	models	can	represent	many	phenomena	and	situations,	with	very	small	variation	among	them.	This	makes	it	difficult	for	economists	to	find	the	model	most	applicable	to	the	problem	at	hand.	The	Financial	University	is	looking	for	a	way	to	organize	and	store	important	economic	models	in	a	centralized	location	--	a	repository	--	to	expedite	time	spent	researching	for	its	students	and	for	other	economic	researchers.	By	doing	so,	the	students	and	researchers	of	the	Financial	University	will	be	able	to	get	straight	to	their	research,	rather	than	wasting	time	searching	and	coding	the	models	they	need	to	perform	their	analysis.	 
 





What are current methods used to study and analyze economic models? There	are	several	tools	economists	in	Russia	can	currently	utilize	to	interact	with	these	economic	models.	Software	like	MatLab,	Maple,	and	Stata	or	programming	languages	like	R,	Python,	and	C/C++	can	all	be	used	to	code	economic	models	using	variables	that	the	user	can	change	according	to	data	they	need	to	analyze	(Dr.	Oleg	Pavlov,	personal	communication,	April	19,	2017).	There	are	even	tutorials	online	on	how	to	use	these	software	programs	and	programming	languages	to	code	economic	models	(Sargent	and	Stachurski,	2014).	However,	while	these	tools	are	all	extremely	useful	and	applicable	to	studying	economic	models,	they	are	not	the	tools	of	an	economist,	but	rather	of	a	computer	scientist.	The	issue	is	that	one	must	be	proficient	in	using	these	tools	in	order	to	apply	them	to	economic	modeling	and	analysis.	A	researcher	must	go	through	some	sort	of	“middle-man”	before	performing	their	analysis	using	these	tools.	In	more	complex	cases,	a	researcher	may	need	to	even	hire	a	professional	software	engineer	(sometimes	even	a	team	of	engineers),	or	maybe	attend	a	class	on	how	to	use	certain	software.	Economists	would	prefer	to	not	deal	with	this	type	of	work,	but	to	do	so	they	will	need	others	to	help	them	to	be	able	to	focus	simply	on	applying	economic	models	using	data	that	they	or	others	have	collected	to	analyze	the	economic	trends	and	make	predictions.		 In	the	next	chapter,	we	will	explain	the	methods	we	will	apply	to	carry	out	our	research	in	order	to	achieve	our	goal	of	creating	a	platform	for	Financial	University	students	to	have	easy	access	to	economic	models	to	enhance	their	education	and	foster	their	growth	in	the	field.  
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3. Methodology: Program Fabrication 
 	 The	scope	of	this	project	was	to	create	a	system	that	would	act	as	a	repository	for	economic	models.	After	consultation	with	our	on-site	liaison	Professor	Anton	Losev,	we	determined	what	was	feasible	to	accomplish	within	our	time	here.		We	assessed	our	goals	in	relation	to	the	timeframe	we	were	given	to	achieve	the	creation	of	the	platform,	and	concluded	that	we	would	tackle	only	several	essential	aspects	of	the	overall	task	to	be	able	to	deliver	quality	work.	 	These	are	our	objectives: 1. Identify	major	economic	models	that	cover	a	wide	range	of	economic	fields;	2. Program	the	models	such	that	students	and	researchers	can	input	their	own	data	and	manipulate	the	models	for	analysis;	3. Create	a	framework	for	an	interactive	website	that	implements	the	educational	modeling	system	this	project	seeks	to	facilitate.		 By	doing	so,	we	hope	to	provide	the	Financial	University	with	a	tool	to	allow	for	easier	access	to	economic	data	and	facilitate	research	on	the	Russian	economy.	This	tool	can	be	further	adapted	for	use	in	the	business/consulting	field. 
 








Model Input Output Description Source 
World Trade Trade and 
GDP 
Datasets 
CSV file with ranked 
countries & command 
line query interface 
Model shows what inputs need to be 
altered for a desired output. This 
also graphically shows the 









Model shows what inputs need to be 
altered for a desired output. This 
also graphically shows the 
relationship between parameters 
Stewart (2008)  
Portfolio 
Optimization 




Optimized weights for 
each asset for 
maximum return 
Model shows the relationship 
between investments.  
Sharpe, 
Alexander and 
Bailey (1999)  
Scoring Credit history 
dataset 
Binary predictions of 
whether customers 
should receive a loan. 
Model allows the user to gain a 
better understanding of machine 






Organizing and storing the models We	stored	the	models	in	a	network	database	where	all	the	algorithms	for	the	various	models	would	be	accessible.	We	organized	the	selected	economic	models	into	folders	corresponding	to	their	practical	use.	For	example,	producing	calculations	or	performing	data	analysis.	Within	those	folders,	they	will	be	subdivided	into	the	categories	in	which	they	operate	--	for	example,	optimization	or	ranking	parameters	within	large	data	sets.	By	doing	so,	we	expedite	the	economist’s	research	and	allow	them	to	get	straight	to	the	analysis. 
 




















Pandas Big Data analysis in 
Python 
Allows data to be easily manipulated 
NumPy Big Data analysis in 
Python 
Allows mathematical operations to be easily run 
Spyder Python IDE Streamlines programming process by catching bugs 
quicker 
CvxOpt Data optimization in 
Python 







GitHub Version Control Allowed the team to effectively share code 
Google Drive Document Storage and 
Fabrication 
Allowed the team to work on document and 
presentations simultaneously. 
Telegram Communication Enabled the team to effectively communicate over 
laptops and mobile devices 
Trello Organization Allowed the team to effectively track progress, set 




4. Results and Discussion The	result	of	our	project	was	the	development	of	the	Financial	University’s	Wiki	for	economic	models.	The	website	is	located	on	the	Financial	University’s	website.	After	completing	our	objectives,	we	created	a	framework	that	sets	the	foundation	for	a	platform	that	has	the	potential	to	become	a	vital	research	and	analysis	tool	not	only	for	the	Financial	University,	but	for	economists	and	economic	students	across	the	globe.	Our	project	utilized	our	strengths	in	data	analysis	and	manipulation.	This	introduces	a	Financial	University-specific	way	for	researchers	and	students	who	are	specialized	in	areas	other	than	data	science	to	leverage	their	expertise	with	Big	Data,	and	produce	a	previously	labor	intensive	result	very	quickly. 
 
Survey Results The	results	of	our	survey	(shown	below)	paralleled	our	development	of	the	platform.	 
 
 






















































































Appendix B: Interview Protocol 
 









Data	Science/Computer	Science	Related	Interviewee	1. Have	you	had	any	projects	that	have	had	to	implement	the	creation	of	an	analytics	dashboard/visual	interface	from	a	repository?	i. If	so,	please	elaborate	on	the	processes	that	the	project(s)	underwent,	the	challenges	that	the	specific	project(s)	encountered,	and	anything	else	imperative	that	you	might	feel	is	useful	to	us.	ii. If	you	had	to	choose	which	steps	of	the	process	were	the	most	important,	which	steps	would	you	choose	and	why?	2. What	time	frames	do	these	projects	usually	take?	i. If	they	vary,	what	trends	do	you	see	in	regards	to	the	quality	of	the	project	versus	the	time	spent	on	it?		3. What	setbacks,	if	any,	have	your	projects	usually	encountered,	and	are	there	ways	to	preemptively	counter	them?	4. What	experience	have	you	had	with	Economics?	Do	you	have	any	familiarity	with	economic	modeling?	If	so,	please	explain	what	economic	modeling	you	are	familiar	with.	5. What	dashboards	have	you	seen	that	look	the	best	for	Big	Data	(or	specifically	economic	data)?	Please	explain	their	most	important	features.	6. What	would	you	say	are	the	Pros	and	Cons	of	using	a	web	based	dashboard	versus	an	executable	package	pre	installed	on	a	PC?	7. Do	you	know	of	any	resources	that	you	think	would	help	us	out?	If	so,	what	are	they?	
                                                1	Not	all	questions	will	be	asked.	Depending	on	the	expertise/experience	of	the	person	and	time,	questions	may	be	omitted	during	the	interview	as	the	relevance	of	the	interviewee	varies	and	as	time	becomes	a	limiting	factor.	
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Economy	Modeling	related	Interviewee	1. How	useful	would	you	foresee	an	accessible	repository	of	economic	models?	2. What	economic	models	would	you	see	useful	to	put	into	this	repository?	3. Would	the	implementation	of	such	a	repository	be	useful	in	teaching/research	environments?	Why?	4. Have	you	ever	worked	with	a	team	to	create	a	repository	or	application	like	the	one	we	are	being	asked	to	develop?	i. If	so,	can	you	elaborate	on	that	process?	5. What	are	the	current	alternatives	to	creating	economic	projections/forecasts	other	than	using	software?	6. What	metrics/algorithms/methods	have	you	found	helpful	for	creating	accurate	economic	projections/forecasts?	7. What	type	of	visual	aids	do	you	find	the	easiest	to	understand	when	using	computer	software?	8. As	Computer	Science	majors,	we	do	not	have	a	strong	background	in	economics.	Can	you	direct	us	to	any	resources	(papers,	journals,	books,	etc.)	that	may	help	us	develop	a	basic	understanding	of	economic	modeling	and	forecasting?	
Wrap	Up	Questions	(applies	to	all	interviewees)	1. Have	you	had	any	language	barrier	issues	in	any	projects	you	have	participated/supervised	in?	 i. If	so,	what	were	the	tactics	used	to	get	around	any	communication	issues?	2. Do	you	have	any	advice	that	you	feel	would	apply	to	our	project?	
Technical	Questions	1.		 Reiterate:	can	we	use	this	information	as	a	citation	in	our	documentation?	We	will	cite	the	date	and	time	of	this	interview,	as	well	as	the	interviewee’s	name	and	title.	i. If	the	answer	is	yes,	tell	the	interviewee	that	we	will	contact	them	before	we	release	any	documentation	and	ask	if	the	content	written	with	regards	to	their	interview	is	an	accurate	reflection	of	their	intentions/opinions.	2. Would	you	like	to	be	notified	about	our	progress?	i. *If	allowed	by	sponsor	to	share	research:	We	are	developing	a	website									that	will	document	our	journey	in	Moscow	with	and	without	relation	to	this	project.	If	you	wish	to	be	notified,	we	can	add	your	email	to	the	list	when	there	is	updates	to	the	website.	ii. *If	not	allowed	by	sponsor	to	share	research:	We	can	share	our	finished	project	proposal	at	the	conclusion	of	the	term.	Afterwards,	our	sponsor	wishes	to	keep	our	research	private.	
Ø Thank	the	interviewee	again	for	taking	the	time	to	meet	with	us,	and	exchange	contact	information	so	we	can	continue	correspondence	if	necessary	and	send	them	the	interview	notes	if	needed.		 	
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Appendix D: Model Descriptions 
 














Country 2000 2001 2002 2003 
China 0.03506 0.038745 0.044938 0.051997 
EU-28 0.109885 0.115268 0.118873 0.119441 
USA 0.109784 0.106438 0.095677 0.085858 
Germany 0.077324 0.083203 0.085019 0.088815 
Japan 0.067429 0.058729 0.057516 0.056005 
















ASSET RETURN VALUE 
Gazprom 0.0114 -0.0037 -0.0335 0.0164 -0.0168 … 
Aeroflot -0.0311 -0.0073 -0.0368 0.0229 0.0329 … 
Sberbank 0.0090 -0.0206 -0.0601 0.0075 -0.0023 … 
Nornickel 0.0183 -0.0105 -0.0434 -0.0055 0.0071 … 

















Scoring Model 	 The	scoring	model	in	general	needs	data	that	can	give	the	most	details	on	a	customer.	This	can	include	details	like	age,	credit	score,	current	loans,	and	assets.	This	data	will	be	used	in	an	algorithm	that	will	decide	if	the	customer	is	valid	for	a	requested	loan	through	a	machine	learning	process.	This	machine	learning	process	will	use	training	data	to	tune	the	machine	correctly.	This	will	in	turn	make	a	algorithm	that	can	decide	the	loan	approval	status	based	off	of	historical	data,	and	current	data. The	specific	machine	learning	process	we	will	be	using	is	called	Random	Forest.	This	algorithm	uses	multiple	decision	trees	in	order	to	come	up	with	a	verdict	for	a	decision.	 After	the	model	is	trained	from	test	data,	it	returns	the	variables	from	the	data	and	how	much	of	an	impact	they	have	on	determining	whether	or	not	a	potential	customer	would	pay	back	their	loan.	This	is	called	variable	importance,	and	the	results	from	the	initial	training	data	set	can	be	seen	in	Figure	19. 
 
Figure	19:	Graph	of	variable	importance	This	model,	through	the	use	of	a	user	interface,	can	take	in	data	of	a	potential	loan	customer	and	determine	with	around	77.7%	accuracy	whether	or	not	they	will	pay	off	their	loan.	This	model	is	designed	to	help	banks	make	more	educated	decisions	on	who	they	should	give	a	loan	to. 
 	
